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© Line to produce strip and/or sheet 



© Line to produce strip and/or sheet or a combined 
line for strip/sheet, starting from at least one plant for 
the continuous casting of thin or medium slabs, the 
continuous casting plant comprising in sequence a 
continuous casting machine (12), at least one as- 
sembly (13) for shearing to size, a temperature res- 
toration system, a rolling train (17;117) and a possi- 
ble assembly (19) for the cooling of strip/sheet (111), 
means to accelerate the speed of feed of the slabs 
(11) being included downstream of the assembly 



(13) for shearing to size, the temperature-restoration 
system comprising an induction furnace (14) with at 
least one working frequency to heat the surface and 
edges of the slabs (11), the induction furnace (14) 
being followed by a low-speed descaling means 
(115) and by a tunnel furnace (16), an emergency 
shears (24) and high-speed descaling means (15) 
being included between the tunnel furnace (16) and 
the rolling train (17;117). 
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This invention concerns a line to produce strip 
and/or sheet, as set forth in the main claim. 

To be more exact, the production line accord- 
ing to the invention is suitable for the balancing of 
the various components and for optimising the 
yield of a production plant for the rolling in line of 
strip and/or sheet, starting from the continuous 
casting of thin or medium slabs, and also for ensur- 
ing a high level of output. 

By thin slabs are meant slabs with a width of 
700 to 2500 mm. and with a thickness of 30 to 60 
mm., whereas by medium slabs are meant slabs 
with a width of 700 to 2500 mm. and with a 
thickness of 60 to 130 mm. 

Rolling lines to produce thin and medium strip 
or sheet are disclosed in the state of the art; the 
types usually employed in the state of the art are 
substantially two in number. 

A first type of line arranges that the continu- 
ously cast slab, after being sheared to size, is sent 
into a temperature- restoration furnace of a combus- 
tion type. 

The slab passing through this temperature-res- 
toration furnace at a low speed has to stay there- 
within until the temperature of the material has 
been brought to the necessary value most suitable 
for the subsequent processes. 

This method entails the use of furnaces of 
great sizes up to 1 50 metres or more together with 
problems linked to the costs of investment, the 
power employed for heating, maintenance of the 
plant and also with problems connected with an 
imperfect productivity of the plant. 

The segment of slab at the outlet of the com- 
bustion furnace is accelerated and then sent for 
rolling. 

A second type of plant, such as those of EP-A- 
0107991 or US-A-5, 156,800 for instance, provides 
a quick-heating assembly, an induction furnace for 
example, located downstream of the continuous 
casting plant and of the shearing-to-size assembly 
and followed by a furnace which makes homo- 
geneous and equal the temperature of the slab. 

The slab is passes at a low speed through the 
induction furnace so as to limit the requirement of 
power and is sent thereafter to a rolling train lo- 
cated at the outlet of the quick-heating assembly. 

The rolling train works at a low speed with 
problems of thermal stress of the rolling rolls. 

This requires the use of a rolling train over- 
sized as compared to the other components of the 
plant. 

This entails also an imperfect exploitation of 
the working assemblies of the production line. 

The present applicants have designed, tested 
and embodied this invention to overcome the shor- 
tcomings of the state of the art and to achieve 
further advantages. 



This invention is set forth and characterised in 
the main claim, while the dependent claims de- 
scribe variants of the idea of the main embodiment. 
A purpose of the invention is to set up a line to 
5 produce sheet or strip which enables an excellent 
balance between all the components to be 
achieved, does not create imbalances and/or over- 
sizing as between the operational assemblies in- 
volved and reduces the working times. 
10 Another purpose of the invention is to provide a 

production line of a restricted size which, in par- 
ticular, enables the length of the temperature-res- 
toration furnace to be reduced. 

A further purpose is to reduce the number and 
75 sizes of the rolling mill stands. 

Yet another purpose of the invention is to re- 
duce the power requirement in question. 

Still another purpose of the invention is to 
make possible the doubling of the casting line 
20 without thereby entailing considerable work, high 
costs and a long downtime of the rolling train. 

The production line according to the invention 
includes downstream of the continuous casting ma- 
chine an assembly for shearing to size which 
25 shears the slab into segments of a required length, 
which is typically 40-50 metres. 

The initial thickness of the slab leaving the 
casting machine is substantially between 30 and 
150 mm. 

30 The invention arranges that a pendulous me- 

chanical shears is used as a shearing assembly for 
slabs between 30 and 80 mm. thick, whereas for 
greater thicknesses the shearing assembly consists 
of an assembly of oxygen cutting lances. 

35 An induction furnace suitable to restore the 

temperature of the slab quickly is included imme- 
diately downstream of the shearing assembly. 

The slab at the inlet of the induction furnace 
has a speed of feed corresponding to the casting 

40 speed, typically about 3 to 6 metres per minute. 

At this low speed of feed the restoration of the 
temperature of the slab is achieved with an induc- 
tion furnace of a modest length, which employs 
induction powers that may reach 16-18 MW when 

45 the casting speed reaches 6 metres per minute. 

In a first lay-out of the invention the induction 
furnace has substantially the task of heating the 
surface and edges of the slab and in that case is 
followed by a heating furnace. 

so According to another lay-out of the invention 

the induction furnace has the task also of heating 
the slab in depth and may be designed to work 
with different frequencies related specifically to the 
surface and core of of the slab. 

55 According to a further lay-out the induction 

furnace comprises a plurality of modules, of which 
at least one heats the surface and edges and at 
least one heats the slab in depth. 
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A tunnel furnace is included downstream of the 
induction furnace and' may have either the task of 
preventing any fall in the temperature of the slab 
and of keeping the temperature at* the values of its 
departure from the induction furnace or the task of 
heating the slab to the desired temperature. 

When the shearing of the slab is signalled, the 
segment of slab is accelerated by increasing the 
speed of the roller conveyors to reach a speed of 
40 to 60 metres per minute or more. 

The roller conveyors can be inside the tunnel 
furnace or be outside and be associated with in- 
sulating hoods possibly equipped with heating 
means. 

The increase of speed on the roller conveyors 
enables the trailing end of the sheared segment of 
slab to be distanced from the leading end of the 
next slab being cast. 

According to a first lay-out the segment of slab 
undergoes a descaling process downstream of the 
tunnel furnace on its path to the rolling train. 

According to a variant a descaling assembly is 
included upstream, or also upstream, of the tunnel 
furnace and immediately downstream of the induc- 
tion furnace so as to make maximum use of the 
effect of cracking of the scale caused by the heat- 
ing of the surface of the slab. 

The descaling assembly is advantageously of a 
type with movable nozzles to reduce to a minimum 
the lowering of the temperature of the slab passing 
at a low speed. 

Moreover, the descaling assembly may also be 
governed advantageously by the signal of the 
shearing of the slab, for instance by following the 
gradient of acceleration of the conveyor rollers of 
the furnaces and by thus optimising its descaling 
action. 

According to a variant the descaling assembly 
is of a type with stationary nozzles. 

The descaling assembly with rotary nozzles is 
located advantageously downstream of the induc- 
tion furnace, whereas the descaling assembly with 
stationary nozzles is positioned upstream of the 
rolling train and downstream of the tunnel furnace, 
whether the latter be a heating furnace or a tem- 
perature maintaining furnace. 

According to another variant a descaling as- 
sembly, which is advantageously, but not necessar- 
ily, of a type with movable nozzles, is included 
within the secondary cooling chamber of the cast- 
ing plant or immediately outside the mould. 

According to a variant a slab storage and tra- 
versing furnace having also the task of heating is 
comprised downstream of the induction furnace 
and descaling assembly. 

According to the invention this storage and 
traversing furnace includes means to displace 
slabs in a direction crosswise to their normal direc- 



tion of feed. 

The storage and traversing furnace may have 
the task of connecting together a continuous cast- 
ing machine and a rolling train which are not in the 
5 same line as each other. 

The storage and traversing furnace may also 
act as a buffer store and emergency store when 
any accidents, obstacles, operations of mainten- 
ance or replacement of rolls haft the rolling train 
70 while the casting machine continues working. 

Moreover, the storage and traversing furnace 
can be associated with stores holding a cold 
charge and/or special products to be forwarded for 
rolling. 

75 A further task of the storage and traversing 

furnace can be the alternative connection of two 
continuous casting machines with one single rolling 
train. 

The storage and traversing furnace comprises 
20 also at least one feeder roller conveyor associated 
with the casting machine and also at least one 
removal roller conveyor associated with the rolling 
train. 

The feeder and removal roller conveyors .are 
25 outside the storage and traversing furnace and 
cooperate therewith transversely for the transfer of 
slabs thereinto and therefrom. 

According to a variant the feeder and removal 
roller conveyors are inside the furnace and coop- 
30 erate lengthwise with the furnace for the entry of 
slabs. 

According to a variant the storage and travers- 
ing furnace comprises a zone in which it performs 
the task of a heating furnace. This zone is advanta- 

35 geously the zone cooperating with the removal 
roller conveyor. 

The rolling assembly may be of a reversible 
type with a double rolling mill stand, the rolling rolls 
being adjustable according to the reduction of 

40 thickness desired. 

When strip is being produced, the reversible 
rolling assembly cooperates upstream and down- 
stream with a winding/unwinding means on which 
the strip is respectively wound and unwound on 

45 leaving the rolling mill stands so as to enable the 
direction of feed to be inverted with a saving of the 
space occupied. 

The winding/unwinding means may be of a 
type providing heating for the wound package. 

50 When sheet is being produced, the wind- 

ing/unwinding means are disactuated. 

When the required finished thickness has been 
reached, the strip or sheet is sent to a cooling 
assembly and is then discharged from the line. 

55 When strip is being produced, a unit to form 

packages is included downstream of the cooling 
assembly. 



3 



BNSDOCID:<EP 0625383A1 I > 



EP 0 625 383 A1 6 



According to a variant the rolling assembly is 
of a continuous type and consists of 3 to 7 rolling 
mill stands arranged in line. 

The attached figures are given as a non-restric- 
tive example and show some preferred lay-outs of 
the invention as follows:- 

Fig.1 

is a diagram of a strip production line according 
to the invention; 
Fig. 2 

is the production line of Fig.1 as used for the 

production of sheet; 

Fig.3 

is a diagram of the method of working of the 

rolling assembly; 

Fig.4 

is a variant of the production line of Fig.2; 
Figs.Sa and 5b 

show a variant of the production line of Fig.4 in 

two working steps; 

Fig.6 

is a plan view of a variant of the production line 

of Fig.4; 

Fig.7 

is a plan view of a variant of the production line 
of Fig.6. 

The reference number 10 in the attached fig- 
ures denotes a line to produce rolled products 
according to the invention. 

Fig.1 shows in particular a line 10 suitable to 
produce strip, whereas Figs.2 and 4 shows the line 
10 as adapted to produce thin sheet. 

A thin slab 1 1 coming from a continuous cast- 
ing machine 12 is sent to a shearing assembly 13 
consisting, for instance, of a pendulous shears for 
shearing to size or a shearing assembly of oxygen 
cutting lances, depending on the thickness of the 
cast slab 1 1 . 

The shearing assembly 13 is of a known type 
and is synchronised with the casting speed. 

The continuous casting machine 12 includes a 
usual ladle-overturning unit 25 and tundishes 26 of 
a replaceable type of the state of the art. 

During the production cycle the shearing as- 
sembly 13 shears the thin slab 11 into segments of 
a desired length related to the weight of the fin- 
ished coil, but typically segments 40 to 50 metres 
long. The shearing assembly 13 is also prepared 
for emergency scrap-shearing into short segments 
of a length between 200 and 450 mm. and for 
discharge of the same or for shearing to size in 
short segments of 3 to 4 metres during an emer- 
gency cycle in synchronisation with an emergency 
speed of the casting machine 1 2. 

During the production cycle the segments are 
fed at the casting speed, which is typically a speed 
V1 of about 3 to 6 metres per minute, within an 
induction-type furnace 14. 



By making use of the, tow speed of feed and 
the characteristics of the induction furnace 14, a 
modest power and a substantially short passage of 
the slab 11 within the induction furnace 14 are 
5 enough to raise the temperature of the slab 1 1 . The 
induction furnace 14 typically has a length of 3 to 
12 metres. 

The induction furnace 14 employs also powers 
between about 3 and 8 MW for the slowest speeds 
10 of feed but may reach 16 to 18 MW for speeds of 
feed of about 6 metres per minute. 

The induction furnace 14 has the task substan- 
tially of heating the surface and edges of the slab 
11. 

15 According to a variant an induction furnace 14 

is included which has a length at least equal to that 
of the segment of slab 11 sheared to size and has 
the task of heating the slab 1 1 in depth. 

According to another variant (Figs.5a and 5b) 
20 the induction furnace 14 consists of three modules 
positioned in sequence and consisting in this case 
of a stationary segment 14a, a traversable segment 
14b and another stationary segment 14c for heat- 
ing the surface and edges. The traversable seg- 
25 ment 14b may be located, for instance, on a bogie 
cooperating with rails 23. 

According to the invention a descaling assem- 
bly 115 is included at the outlet of the last segment 
14c of the induction furnace 14 heating the surface 
30 and edges and cooperates with the slab 1 1 being 
fed at a low speed. 

The descaling assembly 115 is advantageously 
of a type with rotary nozzles providing a high 
pressure of impact of about 7 to 9 kgs/cm 2 and a 
35 low overall rate of flow of water of about 200-500 
litres per minute so as to reduce to a minimum the 
drop in temperature of the slab 11 passing through 
at a low speed between 2.8 and 6 metres per 
minute. 

40 During the normal production cycle the tra- 

versable segment 14b of the induction furnace 14 
is installed on the same axis as the casting line and 
rolling train 17-117. 

During an emergency cycle, when the shearing 

45 assembly 13 performs emergency shearing into 
lengths of 3 to 4 metres of slab, the traversable 
segment 14b is removed from the production line 
10; to be more exact, in this case, when the signal 
has been given that the last production shearing 

50 has been performed and that the trailing end of the 
slab has entered the descaling assembly 115, the 
traversable segment 14b of the induction furnace 
14 is removed from the line and replaced by a 
transfer means 22. 

55 This transfer means 22 is suitable to collect the 

short slabs of 3-4 metres prepared by the shearing 
assembly 13 during the emergency cycle. 
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A tunnel furnace 16 is included downstream of 
the induction furnace '14 and may have the function 
of a heating furnace when the induction furnace 14 
has only the task of heating the surface and edges. 

Instead, the tunnel furnace 16 may have the 
function of a temperature maintaining furnace when 
it cooperates with an induction furnace 14 that 
heats the surface of the slab 1 1 and also heats the 
slab 11 in depth. In this case the tunnel furnace 16, 
possibly heated and/or insulated, arranges to pre- 
vent any drop in temperature of the material and 
maintains and keeps equal that temperature at 
about the values at the outlet of the induction 
furnace 14. 

That temperature maintaining furnace or tunnel 
16 is so dimensioned that it contains the whole 
length of the segment of slab 1 1 . 

As soon as the trailing end of the slab 11 
leaves the induction furnace 14, the segment of 
slab is accelerated up to a speed V2 of about 60 
metres a minute, undergoes descaling by the high- 
speed descaling assembly 15 and is sent to the" 
rolling train 17-1 17. 

According to a variant at least one emergency 
shears 24 advantageously of a hydraulic type is 
located between the tunnel furnace 16 and the 
descaling assembly 15. 

According to the invention the high-speed de- 
scaling assembly 15 is advantageously of a type 
with static nozzles and obtains a pressure of im- 
pact of about 4.5 to 8.5 kgs/cm 2 . 

According to a variant descaling assemblies 
215 are included in direct cooperation with the 
secondary cooling chamber immediately down- 
stream of the mould and possibly in cooperation 
with the base of the mould itself. 

The variant shown in Figs.6 and 7 includes a 
storage and traversing furnace 27 downstream of 
the induction furnace 14. This storage and travers- 
ing furnace 27 cooperates with at least one feeder 
roller conveyor 28 associated with the casting ma- 
chine 12 and at least one removal roller conveyor 
29 associated with the rolling train 17. 

In the lay-out of Fig.6 the storage and travers- 
ing furnace 27 has the task of connecting a casting 
machine 12 to a rolling train 17 which is not in-line 
with the casting machine 12. 

The storage and traversing furnace 27 has the 
further function of a buffer store to collect seg- 
ments of slab 11 whenever the rolling train 17-117 
is halted owing to accidents, obstacles, operations 
of maintenance or replacement of rolls, etc. 

The storage and traversing furnace 27 includes 
means to take slabs 11 from the feeder roller 
conveyor 28, transfer those slabs 11 crosswise to 
the normal direction of feed of the slabs 11 and 
place those slabs 11 on the removal roller con- 
veyor 29. 
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These means to handle the slabs 1 1 within the 
storage and traversing furnace 27 are suitable to 
displace the slabs 11 transversely to the normal 
direction of feed of the slabs and are generally of a 

5 step-by-step known type. 

According to the invention these handling 
means associated with the storage and traversing 
furnace 27 advantageously work in modest steps of 
the order of 500-600 mm. in displacing the slabs 

70 11 within the storage and traversing furnace 27. 

These handling means can also work with a 
greater step substantially equal to the width of the 
slab 11 in transferring the slab 11 from the feeder 
roller conveyor 28 and to the removal roller con- 

15 veyor 29, the purpose of this being to carry out 
with one single displacement the taking of the slab 
11 from the feeder roller conveyor 28 and the 
delivery of the same 1 1 to the removal roller con- 
veyor 29. 

20 In the lay-out of Fig.6 the feeder 28 and re- 

moval 29 roller conveyors are outside the storage 
and traversing furnace 27 and the introduction of 
the slab 1 1 into the storage and traversing furnace 
27 takes place in a direction crosswise to the 
25 lengthwise axis of the slabs 1 1 . 

According to a variant of the invention the 
storage and traversing furnace 27 includes a first 
zone 127a associated with the feeder roller con- 
veyor 28 and acting as buffer store and/or emer- 
30 gency store for the rolling train 17 and a second 
zone 127b associated with the removal roller con- 
veyor 29 and used for heating the slabs which have 
to be forwarded for the rolling process. 

According to another variant the storage and 
35 traversing furnace 27 cooperates with stores 30 
which hold a cold charge and/or special products 
and which are associated with roller conveyors 31 
that deliver into the furnace; these stores 30 may 
also act as emergency stores. 
40 These stores 30 for a cold charge and/or spe- 

cial products may cooperate with units that perform 
conditioning, cropping of the leading and/or trailing 
ends, re-finishing and quick heating. 

In the variant of Fig. 7 the storage and travers- 
es ing furnace 27 has the task of connecting two 
casting lines 33a and 33b respectively to one sin- 
gle rolling train 117. 

In this case the storage and traversing furnace 
27 is associated directly with a tunnel 116, which 
50 maintains the temperature of the slabs, possibly 
heats them and connects the side-by-side roller 
conveyors associated with the two casting lines 
33a and 33b. 

Each casting line 33a and 33b includes its 
55 relative induction furnace 14a and 14b and de- 
scaling assembly 15a and 15b. 

The tunnel 116 includes transfer means 32 to 
transfer the slabs from one casting line 33 to the 

5 
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other. 

This lay-out makes possible the alternative 
working of the two casting lines 33, which can feed 
the storage and traversing furnace 27 substantially 
continuously. 

In the lay-out of Fig.7 the storage and travers- 
ing furnace 27 contains the feeder 128 and removal 
129 roller conveyors within the furnace 27. The 
slabs 11 are fed into the furnace 27 along their 
normal axis of feed. 

In the example of Figs.1, 2 and 6 the roiling 
assembly 17 is of a reversible two-stand type. 

In a typical case of production of strip and/or 
sheet 111 with a finished thickness of about 1.5 to 
2 mm. starting from a slab 11 cast with a thickness 
of about 50 mm., the sequence of reductions in the 
rolling assembly 17 is typically that shown in Fig.3. 

The first pass in the first rolling mill stand 17a 
brings the slab 11a to a thickness of about 25 mm.; 
the next pass in the second stand 17b reduces that 
thickness of slab 11b to about 14 mm. 

Where strip is being produced, the strip leaving 
the second stand 17b is wound in a roll on a 
second winding/unwinding unit 18 located down- 
stream of the second stand 17b. 

Thereafter the direction of feed of the 
strip/sheet is inverted for a second pass through 
the rolling mill assembly 17. 

This second pass through the second stand 
17b brings the thickness of the slab 11c to a value 
of about 9 mm., while the pass through the first 
stand 17a reduces this thickness of slab 11d to a 
value of about 5 mm. 

Where strip is being produced, in this step the 
first winding/unwinding unit 18a located upstream 
of the first rolling mill stand 17a performs winding 
of the strip. 

The winding/unwinding units 18a-18b cooper- 
ate with drawing units 21 . 

Where sheet is being produced, the wind- 
ing/unwinding units 18 are excluded from the line 
and the whole length of the sheet is passed from 
one side to the other side of the rolling assembly 

17. . . 

The direction of feed is now inverted again tor 
a third pass of the strip/sheet through the rolling 

assembly 17. 

In particular, this third pass through the first 
stand 17a reduces the thickness of the strip/sheet 
11e to about 3 mm. and the third pass through the 
second stand 17b brings the strip/sheet to the 
desired finished value of thickness of about 1.5 
mm. 

Lastly, the strip/sheet 111 is sent to a cooling 
assembly 19 and is then discharged from the line 
10. 

When strip is being produced, a strip coiling 
unit 20 to form coiled packages is included down- 



stream of the cooling assembly 19. 

According to the variant of Fig.4 the rolling 
assembly 117 is of a continuous type and com- 
prises five rolling mill stands positioned in line. 

5 

Claims 

1. Line to produce strip and/or sheet or a com- 
bined line for strip/sheet, starting from at least 
70 one plant for the continuous casting of thin or 

medium slabs, the continuous casting plant 
comprising in sequence a continuous casting 
machine (12), at least one assembly (13) for 
shearing to size, a temperature restoration sys- 
75 tern, a rolling train (17-117) and a possible 

assembly (19) for the cooling of strip/sheet, 
means to accelerate the speed of feed of the 
slabs being included downstream of the as- 
sembly (13) for shearing to size, in which line 
20 the temperature-restoration system comprises 

an induction furnace (14) with at least one 
working frequency to heat the surface and 
edges of the slabs, the induction furnace (14) 
being followed by a low-speed descaling 
2 5 means (115) and by a tunnel furnace (16), an 

emergency shears (24) and high-speed descal- 
ling means (15) being included between the 
tunnel furnace (16) and the rolling train (17- 
117). 

30 2. Line as in Claim 1, in which the tunnel furnace 
comprises a storage and traversing furnace 
(27). 



35 



40 



45 



50 



55 



3. Line as in Claim 1 or 2, in which the tunnel 
furnace comprises side-by-side roller convey- 
ors associated with two casting lines (33a- 
33b). 

4. Line as in Claim 3, which comprises means 
(32) to connect and to transfer slabs between 
the two side-by-side roller conveyors of the 
two casting lines (33a-33b). 

5. Line as in any claim hereinbefore, in which the 
storage and traversing furnace (27) has outside 
itself at least one of the feeder (28) and re- 
moval (29) roller conveyors. 

6. Line as in any of Claims 1 to 4 inclusive, in 
which the storage and traversing furnace (27) 
contains within it the feeder (128) and removal 
(1 29) roller conveyors. 

7. Line as in any claim hereinbefore, in which the 
storage and traversing furnace (27) contains at 
least one zone (127a) for the collection of 
slabs (11). 
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8. Line as in any claim hereinbefore,, in which the 
storage and traversing furnace (27) contains at 
least one zone (127) for the heating of slabs 

(id. 

5 

9. Line as in any claim hereinbefore, in which the 
storage and traversing furnace (27) cooperates 
with stores (30) for a cold charge and/or spe- 
cial products. 

w 

10. Line as in any claim hereinbefore, in which the 
storage and traversing furnace (27) connects a 
casting line to a rolling train (17-117) posi- 
tioned offset from that casting line (Fig.6). 

75 

11. Line as in any of Claims 1 to 9 inclusive, in 
which the storage and traversing furnace (27) 
connects two casting lines (33a-33b) to a roll- 
ing train (17-117) positioned offset from those 
casting lines (Fig.7). 20 

12. Line as in any claim hereinbefore, which in- 
cludes descaling assemblies (215) within the 
secondary cooling chamber, at least one of 
these descaling assemblies (215) being direct- 25 
ly in cooperation with the base of the mould. 

13. Line as in any claim hereinbefore, in which the 
low-speed descaling means (115) provide a 
pressure of impact of about 7-9 kgs/cm 2 and 30 
an overall rate of flow of water of about 200- 

500 litres per minute. 

14. Line as in Claim 13, in which the low-speed 
descaling means (115) are of a type with rotary 35 
nozzles. 

15. Line as in any claim hereinbefore, in which the 
high-speed descaling means (15) provide a 
pressure of impact of about 4.5-8.5 kgs/cm 2 . 40 

16. Line as in Claim 15, in which the high-speed 
descaling means (15) are of a type with static 
nozzles. 

45 

17. Line as in any claim hereinbefore, in which the 
rolling assembly (17) is of a discontinuous type 
and consists of a reversible double stand (1 7a- 
17b) with rolling rolls which can be adjusted on 

the basis of the reduction to be obtained, and 50 
cooperates with winding/unwinding means po- 
sitioned upstream (18a) and downstream (18b). 

18. Line as in any of Claims 1 to 16 inclusive, in 
which the rolling assembly (117) is of a con- 55 
tinuous type and includes from 3 to 7 rolling 

mill stands positioned inline. 



19. Line as in any claim hereinbefore, in which the 
induction furnace (14) is structured with a plu- 
rality of modules of which at least one (14c) 
performs heating of the edges of the slab. 

20. Line as in any claim hereinbefore, in which the 
induction furnace (14), or at least part thereof 
(14b), can be removed from the line (10). 

21. Line as in Claim 10, in which at least in an 
emergency cycle the element (14b) of the in- 
duction furnace (14) which can be removed is 
replaced in the line (10) by a transfer means 
(22) for recovery of short slabs. 

22. Line as in any claim hereinbefore, in which the 
increase of speed of the rolls in the induction 
furnace (14) is started by the signal that the 
shears (13) for shearing to size has performed 
the shearing. 
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